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MOHITOPUHr eHeproePeKTUBHOCTI € CKIadoBOK YaCTMHOK EeHepreTU4yHoro
MEHELKMEHTY

Cucrtema eHepretuyHoro meHegxmeHTty (CEM) 6yamiBni — ue nocTinHo gditoya
cuctemMa, METO PYHKLIOHYBaHHSA AKOI € 3abe3nevyeHHs MiHIManbHOro 3Ha4YeHHs
€HEepProcnoXXmBaHHs, gke HeobXigHO ANs AKICHOro HagaHHsS nocnyr B dyaisni.
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Cxema ¢pyHKuioHyBaHHA CEM 6yaiBni

BrpoeadweHHA
IAMIAHOB AHUX
s3axodie

Pozpolwa ma ExnepeoolbcmeHieHHA, Moximopunz,
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BIA AMEPUKAHCBKOIO HAPOAY

MYHIUWUMAJIbHA EHEPTETUYHA
PE®OOPMA B YKPAIHI
OCHOBHI NOHATTA Ta BU3HAYEHHSA
Ba3zoBe eHeprocnoXmBaHHA — Le eHeprocrnoXMBaHHS, po3paxoBaHe and
NPOEKTHUX/HOPMATUBHMUX YMOB eKCnilyatauil Ta 3koperosaHe Ha pakTUYHUI cTaH Byaieni Ta il
IH)KEHEepHUX cuUCTeM, pearnbHi (akTu4Hi) ymMOBM ekcnnyartaudil Oyaieni Ta 11 iHXeHEepHUX
CUCTEM.

Ba3oBa niHiA — niHiA eHeprocnoXxuBaHHA, BigobpakeHa rpadiyHUM LWAAXOM, LWOoOO0 SKOI
NpoBOAATbL aHania akTU4HMX BUTPAT eHeprii ana BubpaHoro ob'ekty. basoBa niHig
BUKOPUCTOBYETLCA  ONA  OUIHKM  €eKOHOMii,  OOCArHytol B  pesynbrari
eHeproeekTnBHux 3axonis (EE3)

CMOXMBAHHS.

peanisauil
EHeproMoHIiTOPUHI — KOMMMNEKC 3axX0AiB HanpaBfieHUN HA OTPUMAHHS, CTBOPEHHS 6a3n gaHux
MO €HeprocrnoXmBaHH O0O’ekTy Ta 11X O06po6Ky, ONns BUSBMEHHS BUNAAKIB BiOXUNEHHS

BumiproBaHHA Ta Bepudikadia (B & B) - npouec BUKOpUCTaHHA BUMIpIOBaHb A9 BU3HAYEHHS
dakTUYHOro pIiBHA EKOHOMIl OofepXyBaHOI Ha KOHKPETHOMY OO'eKTi
eHeprosbepiratoyoro 3axoay (E33).

npu peanisauii
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Ba3oBe eHeprocnoXuBaHHSA

3aranbHe 0a30Be CNOXMBaHHA TeNsfioBOI eHepril doyaiBner po3paxoBYETLCH 3
ypaxyBaHHSAM:

» ©a30BOro CrnoXmBaHHS TEMMNOBOI eHepril Ha NOTPebun onaneHHs;

« 0a30BOro CroXXmMBaHHsA TEMMNOBOI eHepril Ha NoTpedn BEHTUNALI;

» ©a30BOro CrnoXmBaHHS TEMMNOBOI EHEPTril Ha rapsi4oro BoJONOCTa4YaHHA.

3aranbHe 6a3oBe CNOXUBaHHS eNeKTPUYHOI eHepril OyaiBnero po3paxoBYETbCS 3

ypaxyBaHHSIM:

» 0a30BOro CrnoXXmMBaHHS €NIEKTPUYHOI eHepril Ha BHYTPILLHE OCBITNEHHS

« 0a30BOro CNOXMBAHHSA E€MNeKTPUYHOI EeHeprii CUCTEMOKD MNPUNINBHO-BUTSXKHOI
BEHTUNAUII (AKLWO Taka cCUCTEMa 3anpoeKkToBaHa)

« 0a30BOro CMNOXWBAHHS ENEeKTPUYHOI €eHeprii CUCTEMOK onaneHHsa (SAKLO
3anpoeKTOBaHO HasiIBHICTb LUMPKYNAUIMHUX HAcoCIB)

« 0a30BOro CroXXmBaHHA eneKTPUYHOI eHEeprii CUCTEMOKD OXOSNOAXKEHHS (SIKLLIO Taka
CucTema 3anpoeKkToBaHa)
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ba3oBe eHeprocrnoXXmBaHHsS BU3HA4Ya€eTbCA 3a JONOMOIOH0:

e BIiONOBIAHOrO NporpamHoro 3abeanevyeHHs

* po3paxyHkoBoro metogy 3rigHo HauioHanbHoro  CtaHgapTty  YKpaiHu
AOACTY b A.2.2-12:2015 «EHepretnyHa edektuBHicTb 0OyaiBenb. MeToAa
PO3pPaxyHKy €HEProcrnoXmBaHHS NpPW ONasrieHHi, OXOSIO4XKEHHI, BeHTUNSAUIl,
OCBITIIEHHI Ta rapssiMOMy BodonocTadaHHI»

BasoBe eHeprocnoXXmBaHHs BUKOPUCTOBYETLCA ANIS:

* KOHTpONto edeKTUBHOCTI cnoxmBaHHA NEP B npoueci ekcnnyatauil éyaisens;

* nobynoosun 6a30BOI NiHil EHEProCNOXNBAHHS;

* pO3paxyHKiB eKOHOMII Nicns BNpoOBamKEHHA eHeproedekTuBHUX 3axoais (EE3).
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Ba3oBuu nepion

[na po3paxyHkiB 6a30BOro eHeprocnoXmneaHHA HeobxigHO obpartn 6aszoBumn nepioa.

TpuBanicte 6a3oBOro nepioay cnig snbmnparmn Buxoadyn 3 T1oro, Lwoo:

* oTpumaTu iHopmauilo Npo BCiX pexumax ekcrnnyaTauil ob'ekta. Llen nepiog
MOBMHEH OXOMmtoBaTKU BeCb eKcniyatauilHui UWKIT. Big MakCuMMarbHOro Ao
MiHIManbHOIO PIBHSA CMOXUBaAHHA eHepreTUYHNX pecypcis;

 OTpuMaTu BCi BapiaHTM YMOB ekKcnmyaTtauil 3a 3BWYanHUM ekcnnyatauiiHuu
LIVIKJT.

[Onsa Bu3sHayeHHA 6asoBoro nepiogy 6axaHo mMaTu NOMICAYHI AaHi N0 PaKTUYHOMY
eHeprocrnoXnBaHHO (TennoBa eHepria abo nanuBo, erieKTPOeHepris, XOnoaHa
BOOA, rapsidie BOLOMOCTA4yaHHSs) 3a OCTaHHi 5 pokiB, ane B bydb sikoMy pasi He
MEHLUE HiXK 3a TPU OCTaHHi POKU , CepeHbOMICAYHI TemnepaTtypu 30BHILLHBLOIO
NOBITPSA 3a Ui poKu, TpMBanicTb onantoBasnibHOro nepiogy.
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Bba3oBa niHifa

AKWO drakTUYHE EHEProCnoXnBaHHA HMXKXYE PO3paxoBaHOro 6a3oBOro eHeprocnoXmBaHHA, TO
ANa OTPMMaHHA KOPEKTHMX 3HadeHb eKOHOMIT Bif pearnisauil 3axoaiB No eHeproePeKTMBHOCTI B
SIKOCTi «ba3oBol NiHii» BUKOPUCTOBYIOTb po3paxoBaHe 6a3oBe eHeprocnoXnBaHHSA

AKWo hakTUYHE eHEProcnoXmnBaHHS BULLE PO3paxoBaHOro 0asoBOro eHEProcnoXmBaHHs, To B
AKoCTi «ba3oBol MiHiT» BUKOPUCTOBYIOTL PaKTUYHE EHEProCnoXmnBaHHS.

Byaisnsa Byaisna Byaisna
"®aKTU4HO” ”"BasoBa JliHia” "Micnsa EE”
16° 162 21¢ 21¢ 212 212
(i i — [ — () -
17¢ 182 22¢ 23¢ 212 219
— — — — - —
182 19¢ 232 24¢ 212 212
— — — — — —
20° 207 25¢ 25¢ 21¢ 21¢
 — —l | — — - —
l:: i:: I:__
PoabanaHcoBaHa cucrema PoabanaHcoBaHa 3banaHcoBaHa cucTema
onaneHHsA; Temneparypa He cCUCTEeMa ONaneHHn; onaneHHs,
BignoBigae HopmaTMBam TemMnepaTypa B TemnepaTtypa B
NPUMILLEHHAX HEe HWX4Ye NPUMILLEHHAX 3rigHo 8
CpepHan t = 18°C HOPMAaTHUBHOI HOpMaTUBIB

CpepHnsn t = 232C Cpeansn t = 212C
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EHeproMoHIiTOPUHT

Butpata eneprii
[kBT-r/pik]
&

Oo eHeproedekTHBHNX
3axognie

/

~ MNicna eseproeheKTUBHMUX
3axognie

OnTumankbHa eKkcnnyaTayin

>

Yac [porku]

| PiweHHA: EHEProMOHITOPUHT I
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EHepromoHiTopuHr 6a3syeTbcs Ha nepiognyHIn (LLLOTWXKHEBIW, LLIOOEHHIN)
peecTpauili EeHeprocrioXmBaHHS | BUMIPHOBAHHA  30BHILLUHLOI  Temreparypu,
TeMneparypu BcepeanHi NpUMILLEHHS, a TaKoX iHWKX dpakTopis, WO BNNMUBAKOTh.

Byrinnsa / [lpoBa 4um iHwWi

- Bnau nanuea
EnekrpoeHeprisn
A/,/ Mas

Piake nanuso

LleHTpanbHe onaneHHs 11

Boaa
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Hiazpama «EHepeisi-Temnepamypa» (ET — diazpama)

OCHOBHUM IHCTPYMEHT CUCTEMU E€HEPrOMOHITOPUHIY — Ue aiarpama «EHepris-Temnepatypay;
ET—pgiarpama. Ha ropusoHTanbHiM OCi BigknagaeTbCa «CepefHs 30BHIWWHA TemnepaTtypa» 3a
poby/TmxkaeHb [°C/TwxaeHb.], a BepTMKanbHa BiCb MOKA3ye «CMOXWUBAHHS €Hepril» Ha of.
KOHAMUIMOBAHOI nnouwli 3a Tom camy Ooby/tuxkaeHb [KBT*r/m?Twxa.]. ET-giarpama Bknovae

NnoKasn BUMIpPIB CNOXWTOI eHepril i BigMOBIAHOI 30BHILLHBLOT TemMnepaTypu Ha NPOTA3i 4esKOro
NPOMIXKY Yacy.

CnoxuBeaHHA eHeprii ET'ﬂ.ial'pEI Ma
[xBrrog/(m?Tima.)]

OnaneHHA
i
BeHTMNALIA

- 30°C +20°C

3oBHiWMLOTO NOBITPA [°C]

CepegHa Temnepatypa

12
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Ko)xHa 6ydiesniss Mae ceoro YHikanbHy ET-kpuesy.

ET-kprBa nokasye, sike eHeprocrnoXXmBaHHS NOBUHHE OyTU NpPU  PI3HUX 3OBHILLHIX
Temnepartypax npuv MpaBuiibHIN  eKcnnyatauil — UinboBe 3HadYeHHd. AKWwo
€HEProcroXnuBaHHs 3a Oo0y/TwKaeHb BiApI3HAETbCA Oinbll HXK Ha 5%  Big
LiIbOBOr0O 3HA4YEeHHs, TO Chnig BXWATW [Oin NO BUSABIMEHHID MNPUYMH UBLOro Ta
KOpUryBaHHIO

CnoxusaHHa eHeprii
[kBT-r/(M%THXA.)]

PN

ET- kpuBa = linb

uvr’
4

15

10

Cepeann remneparypa
30BHiWHBLOro nosiTps [°C] 13
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ET-kpyBa pans icHytodol  6ygisni 6yayetbcs 3 ypaxyBaHHAM KOHKPETHUX YMOB
ekcrnnyaTtauil i pexummy BUKOPUCTAHHSA. AKWO YMOBM 3MIHIOWOTLCA B pesyrnbrarTi
eHeproedekTUBHNX 3ax0AiB, PEKOHCTPYKLUII, HOBUX npoueayp ekcnnyarauii Towo., To
ET-kpuBa ans 6yaisni TakoX 3MIHUTLCS.

JHepronoTpebnexHune
[kBTy/mZHen]

F 9
Ao 33 meponpuATHA

Mocne 33 meponpuUaTHKA

-20 -10 0 10 20
CpegHnan Temnepatypa

HapyXHoro Bosayxa [ °C]
14
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Mpoueaypu EHEProMoHITOPUHIY

[Mpouenypu cncteMm eHeproMoHITOpuHry, 6asoBaHi Ha metogonorii ET-kpuBol,

MOBWHHI BUKOHYBaTUCb B HACTYNMHOMY NOPSAKY:

» 30ip nokasiB NiYMNbLHUKIB €HEProCnoXMUBaHHS | BUMIptOBaYviB TeMmnepatypu, Ons
po3paxyHkiB. [ns KoxHoi 6yaiBni NOBMHHI roTyBatucb dhopmn anga 36opy nokasis

NIYUNBHUKIB  €HEProcnoXMBaHHSA |
pPO3paxyHKiB:

BUMIpIOBaYiB Temrepatypu, a TaKoX Ans

Enepromonitopunr — IlokazHuKH

Bynisns JlomKIIbHIN HaBYaJIbHUIN
3aKyIaa

Jara 16.02.2015 23.02.2015

Yac 10:00 09:00

l'oguHM 3 MOMEHTY OCTaHHIX TIOKa3iB [TOf] 168 167
IHoxkazHuKH

CepenHs 30BHIIIHSA TEM-pa oC -5 5

JIi9HIBHUK TEIIOBOI CHEprii KBT*ro/ ik nens 101333 111 500

JIIYMIBHUK €JIEKTPUIHOT CHEPTil KBT*rom/THX1eHb 14656 15266
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Enepromonitopunr — TuskHeBi po3paxyHkun

Cepenust 30BHimHs Temneparypa, [°C] -5
Tpusanicts nepiony, [rox] 167
TrwxaeHb 9
JiYUIBHUK TETIOBO1 JiunnpHUK Cyma,

€Heprii, €JIEKTPUYHOI €HePrii,

kBT*rozg kBT*ron kBT*roxg
IToxa3u 1bOro THXXHS 111500 15266
[Toka3u munHynoro
TYOKHS 101333 14656
Pizauns 10167 610 10777

Bumipsae CkopuroBase 3a OnaroBajibHa ILIOIIA [Tutome
kBT*roxa nepiog ™ M? €HEProCroKUBaHHS
Bcroro kBt*ron kBr*ron/m? Tk neHp
10777 10841 2300 4.7
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Motpebnexue (KBry/m® . Hegen.)

R '

Hapyxnaa memnepatypa (°C)

17
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* AHarni3 eHeprocrnoXxmsaHHs

NN T

) o

; : \.. 3,5 KBT*roa/TuxaeHb
N

Y

E° AN

8 o

c N

™y +

HapyxHan memneparypa (°C)

Bigxunennss Bix ET-kpuBoi BKa3ylOTh Ha HECHpaBHE OOJaJHAHHS, BUTOKH YU

HENpaBWIbHY YCTAHOBKY MapaMeTpiB poOotu, Tomio. Ciijg OpoBEeCTH MEPEBIPKY 1

C 18
BUKOHATHU HEOOX1AHUN PEMOHT a00 HaJAIITyBaHHS.
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BumiproBaHHA Ta Bepudikauia (B & B)

daKkTUYHY €eKOHOMI0 npu peanisauil eHeprosbepiratounx 3axodiB BM3HAYaKOTb
NOPIBHIOKOYM eHEProcnoXnBaHHA byaieni y 6azoBomy Ta 3BITHOMY nepiogax.

3eimHul _nepiod. Npouec BUMipOBaHHA Ta Bepuddikauil NpoxoanTb Yy TaK 3BaHUM
«3BITHUMA nepiog» TOOTO nicnNa BNPOBAMKEHHSI €eHeproedeKTUBHUX 3axoais.
HeobxigHO BM3Ha4MTU TpuBanicTb 3BITHOro nepiogy. 3BITHMMA Mepiog MNOBUHEH
OXONnnBaTN K MIHIMYM OAMH 3BUMYaWHMK ekcrnnyatauinHum umkn ob'ekta, wob
NMOBHICTIO OXapakTepudyBaTu e€(EKTUBHICTb €KOHOMII Yy BCiX 3BUYAUHUX pPeEXUMax
ekcnnyarauii. TpuanicTb 3BITHOro nepiogy NOBMHHA BU3HAYaTUCSH 3 ypaxyBaHHAM
XUTTEBOrO UMKy E33 i MOXITMBOro 3HMXXEHHS 3 MAMHOM Yacy crnodaTKy AOCArHYTOro
PO3MipYy €KOHOMIT.

19
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[Mpouec nnaHyBaHHA Ta 3BITHOCTI Npo B & B noBUHHI BKo4aTK Taki eTanu:

« 30ip BIiONOBIQHWX [OaHMX MNP0 CrOXMBAHHA E€HEepPreTUYHUX pecypciB i
ekcnnyarauinHux napameTpiB 3a 0as3oBumn rnepioq i 3d0epeXeHHs X TaKUM YMHOM,
06 BOHWM Oy OOCTYNHI B ManbyTHHOMY.

« T[ligrotoBka lNnany B & B.

» [lpoekTyBaHHS, yCTaHOBKa, KanibpyBaHHS i BBEOAEHHA B €KchsyaTauito NeBHOro
BUMIptoBansLHOro obnagHaHHs signosigHo o lNnany B & B.

« [licna Toro, sik eHeprosbepiratode obnagHaHHA BCTAHOBMEHO, MNPOBOAUTLCS
nepeBipka obrnagHaHH4A | NpaBu NOro ekcrnnyarauii Ha npeameT X BignoBigHOCTI
3aBaHHAM MPOEKTY.

« 30ip OaHuMX Npo CHOXMBAHHSA €EHEepPreTUYHMX pecypciB | ekcnnyaTauinHux
napamMmeTpax 3a 3BiTHUM nepioa, signosigHo go NnaHy B & B.

* Po3paxyHOK €KOHOMil €eHepreTMYHMX pecypciB B HaTypalibHUX | [POLUOBUX
oanHunugax, signosigHo o lNnaHy B & B.

« 3BIT NPO OOCArHYTY €KOHOMIO, BignosiaHo Ao lNnany B & B.

20
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[MTOpIBHAHHA CnoOXuBaHHS abo noTpedbu B eHepreTUYHUX pecypcax Oo i nicnsa 3miH
Ma€e BUKOHYBATUCA 3 BUKOPUCTAHHAM 3aranbHOro PiBHAHHS:

ExoHowmisi = (CnoxxueaHHs1 abo lNonum Ha eHepaemuy4Hi pecypcu e 6azoeomy
nepiodi) - (CnoxueaHHs1 abo lNonum Ha eHepaemMuY4Hi pecypcu 8 38imHOMYy
nepiodi) * KopuzayeaHHsi

TepMiH «Kkopu2y8aHHSI» B LbOMY PIiBHAHHI BUMKOPUCTOBYETLCA OJIA NepepaxyHKy
obcariB 6a30BOro CnoXmMBaHHS €HEPreTUYHOro pecypcy, Boan abo MoTYyXXHOCTI And
npuvBeaeHHA 40 O4HAKOBMX YMOB i3 3BITHUM nepiogom

21
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 CmaHOapmHi_KopuaygaHHsl - BUKOPUCTOBYETbCA ONS Oyab-Akux dpaktopis, LLUO

BU3HAYalOTb  CMNOXWMBAHHA  €HEpPreTUYHMX  pecypciB, 4HAKi  3MiHIOKTbCH
nepenbadvyyBaHO NMPOTArom 3BITHOro nepiody, Hanpuknag Taknx 9K noroga.

 HecmaHOapmHi _KopuayeaHHs - BWKOPUCTOBYETbCA AN dakTopiB, LWO
BMNSMBAIOTb Ha CMOXMBAHHA €HEepreTMYHMX pecypciB, 3MiHa SAKUX 3a3BuMYan He
OYIKYETbCH, TakuMxX $K. 30ifblUEeHHHA, 3MEeHLUEHHS po3Mipy o00'ekTa, 3MiHa
NPOEKTHMX XapaKTepucTuk abo 3MiHM B ekcnnyaTauil BCTaHOBIIEHOIO
obnagHaHHSA, 3MiHA KiNbKOCTI BUPOOHUYMX 3MiH Ha TWXAEHb Towo. Lli ctaTtuyHi
doakTopy MNOBWHHI BIiACNIAKOBYBATUCA Ha BUMNAOOK IX 3MiH MPOTArOM BCbOrO
3BITHOro nepioay.

EkoHomiss = (CnoxxueaHHS1 eHep2emu4YHUX pecypcie 8 6azoeomMy nepiodi -
Cno)xueaHHs1 eHep2emuy4yHuUX pecypcie e 3eaimHomMy nepiodi) * CmaHOapmHi
kopuayeaHHs1 ¥ HecmaHOapmHi kopu2yeaHHSs

22
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OpraHi3auinHa CTpyKTypa eHeproMoHITOPUHIY Y byaiBnax

MOHITOPUHI eHeprocnoXmBaHHs y byanHkax pekoMeHO4oBaHO 34iNCHIOBATU Ha PiBHI

oKpemMux OyauHKIB Ta Big4isly eHeproMeHepKMEHTY MyHiumMnaniTeTy 3a HacTyMNHOK
CXEMOIO:

« (O6oB’s3KM 0Cib, Lo BigNOBIgaTL 3a CTaH byadiBerb Ta BCTAHOBIIEHUX Y HUX
npunagis):
- ®ikcyBaTU NMOKa3HMKN NMiYUNBHUKIB pa3 Ha LEHb B TOM e caMui vac.
- PeecTtpyBatun cepeqHio TemnepaTypy 30BHILLIHBbOIO NOBITPA Ta NOBITPA Y
NPUMILLEHHI.
- [NepenaBatu 3BITHI OPMU eHeproMeHeLKepy MyHiumMnaniTery.

« O60B’A3KM eHepromeHeoKepa MyHiumnaniTery:
- Ha ocHoBi gaHux Big 6yauHKIB po3paxyBaTy NMTOME CNOXUBAHHS €Hepril.
- Mobynysatn ET-giarpamy.
- NpoaHanisyBaTtn BigXnneHHs PakTUYHUX 3HaYeHb Bid LiIbOBOro piBHA.
- Po3paxyBaTu eKoOHOMI0 eHepropecypciB Ta rpoLLOBUX KOLUTIB
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MYHIUWTMAJIbHA EHEPTETNYHA
WY USAI D PE®OPMA B YKPAIHI

OAKYIO 3A YBATI'Y
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